Development of the pyramidal tract in the hamster. I. A light microscopic study.
The development of the pyramidal tract and other projections from the sensorimotor cortex was studied in the postnatal hamster with both (3H) proline and horseradish peroxidase (HRP) as anterograde tracers. In the 1-day-old animal labeled axons extend as far as the pons. Other corticofugal fibers have penetrated into the corpus striatum and the thalamus. By 2 days postnatally, the pyramidal tract has grown to midmedullary levels and there is substantial retrograde (HRP) and anterograde labeling in the thalamus. The pyramidal decussation is formed at 3 days of age and by 4 days the pyramidal tract has descended in the dorsal funiculus as far as midcervical spinal cord. Corticofugal fibers invade the pontine nuclei at 4 days and both the dorsal column nuclei and the superior colliculus at 6 days of age. At 6 days the pyramidal tract can be traced to mid-thoracic levels of the spinal cord, by 8 days the tract reaches lumbar levels, and by 14 days it has completed its caudal growth to the coccygeal spinal cord. Fibers first penetrate the gray matter of a given spinal cord level approximately 2 days after the tract has grown past that level in the dorsal funiculus. Pyramidal fibers continue their lateral growth into the dorsal horn at all levels of the cord throughout the third postnatal week such that by 21 days of age the pyramidal tract appears similar to that of the adult. The projections from sensorimotor cortex to the pontine nuclei, the superior colliculus, and the dorsal column nuclei appear to have a pattern similar to that of the adult soon after the fibers grown into these structures. There is a consistent delay of 2 to 3 days between the arrival of the pyramidal tract axons in the white matter adjacent to target structures and their innervation of a given terminal field. The pyramidal tract grows more quickly through the dorsal funiculus of the spinal cord than it does along the ventral surface of the medulla. Extensive elongation of pyramidal tract axons is achieved long before the growth and differentiation of the sensorimotor cortical neurons from which they originate. Finally, the pyramidal tract appears to grow as a compact bundle and not by the addition of temporally staggered groups of fibers. The relatively protracted period of innervation of the spinal cord by the pyramidal tract coupled with the immaturity of the cortical neurons at birth may be factors contributing to the significant regrowth of pyramidal tract axons severed early in development.